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On the SOLUTION / LEAD by LIME. 
By ROBERT PERCEVAL, M.D. M.R.LA. 



XN the year 1787 I obferved that the lining of milled lead, Read June 1, 
which covered the infide of a water ciftern, was corroded, in 
fome places, fuperficially, in others, quite throughout, fo as to 
fuffer the water to efcape. 

The holes were fmall and ragged at their edges. The lead 
was about one-twelfth of an inch thick. 

The plumber, who was employed to repair it, imputed 
the accident to fome mortar which had accidentally fallen 
into the ciftern, and lain on its bottom a considerable time; 
confidering this circumftance as worthy of fome inveftigation, 
I tried the following experiments with a view of afcertaining 
in what manner the corrofion took place, and particularly of 
determining how far it might be promoted by the contact of 
air. 

Vol- V. M These 
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These experiments were begun on the 26th of September 
1788. 

The following mixtures were then made : 

N°. i, 100 grains of lead filings with the fame quantity of lime 
and three ounces of diftilled water. — Thefe were put into a 
phial which was carefully corked, fo as to exclude the air. 

N°. 2, — The fame quantities of lime, lead and water, in a 
bottle, which was left uncorked. A piece of lead wire, one- 
twelfth of an inch diameter, which weighed 30 grains, was 
put into each of thofe bottles. 

N°. 3 — A fimilar piece of lead wire, with about two ounces 
of lime water, was put into a phial, which was corked. The 
phial contained fome air. 

August 24th, 1790. The contents of thefe phials were 

examined. The furface of the wire in N°. 1. appeared bright 

and metallic ; its weight was thirty grains exa&ly : Hepatic 

air, palTed through the liquor, fcarcely produced any tinge. 

The piece of wire in N°. 2. weighed twenty-eight grains $ 

this was covered with a whitifh grey fcale, which was fcraped 

off before the lead was weighed - 7 the water of the mixture 

had been, at fome time which I could not afcertain, fpilled 

by the fall of the phial; the lime at the bottom of the phial 

appeared flightly cauftic. The wire in N Q , 3. was covered with 

a cruft like that in N°. 2 ; this cruft being feparated, though 

not completely, by bending the wire backwards and forwards, 

the wire weighed twenty-nine grains. 

August 
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August 30th, 1790. The mixture of lime and lead in 
N a . 2, which was now dry, was triturated with one ounce 
of diftilled water, and filtered ; the liquor on being expofed 
to air was foon covered with a pellicle like lime water ; on 
paffing hepatic air through it, it acquired a flight brownifh 
tinge. 

August 6th, 1 79T. Six hundred grains of lime, and the 
fame quantity of lead, cut fmall, were put into a phial, with 
about five ounces of water ; this was fufFered to ftand, corked, 
until the 9th of O&ober 1792; the liquor was then poured off; 
•when filtered it ftruck a flight brownifh colour with hepatic 
air \ eight ounces of diftilled water were boiled with the refi- 
duum; the filtered liquor, by evaporation, yielded an extract 
of feven grains ; marine acid was added to this extract : the 
folution was not complete-, a powder, probably plumbum 
corneum, remaining at the bottom of the vefFel, which weighed 
two grains. 

On Auguft 6th, 1791, the fame quantities of lead and lime, 
as in the former experiment, were made into a pafte with 
diftilled water; this was fufFered to dry in the open air, and 
the lime cake, containing lead, was examined on the 9th of 
Odober 1792 ; it was then dry, but during the abovementioned 
interval of fourteen months it had been wetted two or three 
times. When examined it weighed fifteen hundred and ninety 
grains; each fmall particle of lead appeared furrounded with 
a yellowifh ring, which extended to fome diftance in the lime 

M a cake ; 
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cake; this cake was powdered and boiled with fix ounces 
meafures of diftilled water for half an hour. The filtered 
liquor ftruck a deep black colour, with hepatic air and folution 
of hepar fulphuris ; and depofited a white precipitate on the 
addition of marine acid, and a folution of neutral arfenical 
fait. From the encrcafed weight of the cake it appears probable 
that it had attracted fixed air from the atmofphere. 

From the foregoing experiments it was inferred that lime 
ads imperfedtly, perhaps not at all, upon lead, without the affift- 
ancc of air to calcine the metal. 

The following experiments were made in order to afcertaia 
the adion of lime upon lead, in different ftates of calcination. 
I took ten grains of finely powdereu lithrage a, the fame quan- 
tity of calx of lead precipitated from nitrous acid by volatile 
alcali £, and the fame weight of minium c j to a and b were 
added four ounces by meafure of lime water made by boiling lime 
with the pureft diftilled water. The fpecific gravity of this 
lime water at the temperature 60 was 1003 -, to c were added 
four ounces and a half of the fame lime water. 

The mixtures were all put into phials which contained them 
exadly ; to each of thefe ftoppers were carefully adapted, fo 
fo as to exclude the air completely ; the phials were placed 
in fand, which, for feveral days together, was heated to one 
hundred degrees. After they had flood for thirty days, 
during which time they were often fhaken, the liquors 
were filtered, and the powders that remained undiffolved 

were 
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were carefully colle&ed on filtering papers ; thefe, with 
the powders upon them, were dried and weighed; the papers 
were then exa&ly cleared of the powders, and again weighed ; 
by this means the refiduum of a was found to be 7^9 grains; 
of b 6, 6 grains, and of r 8, 3 grains ; fo that four ounce 
meafures of pure lime water difiblved of litharge 2, r grains, 
of calx 3,4 grains, and four ounces and a half of the fame 
liquor diffolved, 1*7 grains of minium. All the filtered liquors 
ftruck a deep black colour with hepatic air, and let fall a white 
precipitate on the addition of marine acid. 

To the production of the black precipitate, afforded by hepatic 
air, the prefence of atmofpheric, or rather vital air, appears to 
be necefifary, as may be inferred from the following obfervation : 
Hepatic air was generated in the phial D, 
to the fide of which was adapted the bent 
tube E, whofe extremity, plunged to the 
depth of between two and three inches 
under the furface of the liquors above- 
mentioned, which were feverally put into 
the fmall glafs jar F. The phial being then flopped, the ftream 
of hepatic air, iffuing through the tube, pafled through a con- 
fiderable part of the liquors and efcaped at their furface; 
there the black colour firft appeared ; the tranfparency of the 
lower parts was not difturbed, unlefs by the fubfidence of the 
precipitate formed at the top. 

The fame conclufion is fuggefted by the following obfervation. 
On lifting up the tubulated phial, part of the liquor remained 

fufpended 
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fufpended in the tube ; this liquor abforbed hepatic air at its 
upper furface, and therefore mounted in the tube. No dif- 
coloration was perceived until a bubble of atmofpheric air 
rufhed through the liquor to fupply the vacuum in the phial. 
The liquor then immediately became black. 

We know that hepatic air is decompofed by vital air, and 
fulphur is precipitated. May not this fulphur, thus fet at liberty, 
unite with the lead (reduced in part by the inflammable air of 
the elaftic fluid) and thus form a kind of galena in the humid 
way ? 

Lime water, added to a folution of fugar of lead, firft pro- 
duces a precipitate, which it afterwards rediflblvcs : On Handing, 
laminated cryftals of an olive colour are formed* 



